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Description

�[0001] The present invention relates to a welding power supply according to the preamble of claim 1. A welding power
supply of this kind is known from US 6,121,575 A.

BACKGROUND OF THE INVENTION

�[0002] US 5,063,282 relates to an apparatus and method for optimizing a welding operation wherein an operator
needs to adjust only a single control parameter for a welding operation. Electric arc welding is well known, and is
performed with a variety of processes using a variety of types of equipment. One electric arc welding process is a pulse
spray process, which is typically performed using a wire feeder and a power supply. An example of a prior art power
supply used in pulse spray welding is a Miller S64M™ wire feeder. The Miller S64M™ wire feeder may be used with a
Miller XMT304™ power supply.
�[0003] Typically, in pulse spray processes, power is provided from the power supply to the wire feeder, and the wire
feeder provides the wire and power to the arc. The wire feeder typically includes a controller, which may be part of or
separate from the wire feeder, and which controls the wire feed speed based on a user- �selected input. Additionally, the
controller provides a command signal to the power supply which causes the power supply to output a current and voltage
at a desired magnitude. The command is produced at least in response to a user-�selected wire feed speed. The current
amplitude is often controlled as a function of time, switching between a background current and a peak current, thus
creating a pulsed output.
�[0004] The welding process is often controlled by controlling various welding parameters. For example, the pulse
spray process is typically controlled by controlling such welding parameters as peak amps, background amps, pulse
width, voltage, ramps, and frequency. The parameters are typically controlled using a controller which provides control
signals to the wire feeder (or power supply). Some welding power supplies control the ramp up and ramp down (transition
from background to peak, or peak to background). Also some welding power supplies provide an adaptive output voltage
where the voltage is controlled to provide a desired or constant arc length. As used herein, welding parameters refer to
parameters of the welding power output, such as peak amps, background amps, frequency, pulse width, voltage (constant
or adaptive) ramp up, and ramp down. Adaptive voltage, or adaptive arc length, as used herein includes adjusting
(changing or scaling) an output parameter, pulse frequency modulation for example, to maintain a constant or desired
arc length. Because these welding parameters are used to control the output it may be said that the output is characterized
by a plurality of output parameters.
�[0005] Some wire feeder controllers include factory programs which preset various welding parameters. The values
for these parameters are stored by the controller (often in digital or other types of memory). Also, many controllers allow
the user to store user-�created programs which store user-�selected welding parameters. In such a case, the user teaches
or sets the desired values for welding parameters, and stores them in the memory.
�[0006] When the user wishes to access either the factory preset or the user- �created programs, they are individually
selected using some type of digital interface. Then, the controller commands the power supply to provide power at the
called for current, peak current, background current, frequency, ramps and pulse width, thus providing the desired
welding parameters.
�[0007] Different types of welding require different types of arc characteristics (such as the plasma cone angle\width
and intensity, hereafter referred to as arc width). For example, flat, horizontal down, welding typically may be performed
using a relatively wide arc. Conversely, overhead welding, or welding in other difficult or inconvenient physical positions,
often requires a narrow arc.
�[0008] The preset factory programs are typically set to provide for welding with a wide arc, since this is the one most
inexperienced welders will use. To access the narrower arc the welder must adjust the welding parameters manually
and individually until the desired arc is obtained. It may be necessary to decrease one parameter as another parameter
is increased, without changing other arc characteristics. Without changing other arc characteristics, as used herein,
refers to not changing an arc characteristic from the standpoint of the user and/or in such a way the arc is adversely
affected, such as not changing arc length to the extent the weld is adversely affected or the user notices the change.
�[0009] However, many welders lack the experience to know how to properly adjust the various parameters, and in
particular welders do not understand the interaction between adjusting various parameters. For example, to decrease
arc width, frequency is increased. However, increasing frequency also increases arc length. Many welders do not know
this, nor do they know how to adjust the other welding parameters to offset the effect of changing frequency on arc length.
�[0010] Some prior art systems provide for the user to automatically adjust arc width. As described in US Patent
6,121,575 (owned by the assignee of the present invention), the system adjusts welding parameters with a single knob
(i.e. a single arc control input) that controls arc width (or a different arc characteristic) without adversely affecting some
other arc characteristics. Specifically, the arc width adjustment is made by adjusting three or four welding parameters
simultaneously, such that one or more other characteristics of the arc are minimally affected. Simultaneous, in this
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context, means at the same time from the standpoint of the user and the welding process. They might occur one after
the other, but so far as the user observes by watching the welding process, they occur at the same time.
�[0011] A single digital knob (or other input device such as a digital input panel, keyboard, analog knob, sliding switch,
etc) on the controller allows the user to select between an arc width adjustment of 0 and 20. An arc width adjustment of
0 is no arc width adjustment, and an arc width adjustment of 20 is the maximum arc width adjustment (narrow arc cone)
in the preferred embodiment. No adjustment is having the parameters be as they were in the original program, which is
typically best for flat, horizontal down, welding (i.e., using a wide arc).
�[0012] While the system described in US Patent 6121575 is a considerable advance over the prior art, it only controls
three or four parameters, and does not control adaptive arc length (output voltage) in response to the arc width setting.
Thus, when changing arc width the arc length other characteristics may remain constant in some circumstances, but
under other circumstances changing the arc width will also change the arc length. Also, that system provided two gains,
one for over wire feed speeds of more than 225 IPM, and one for less than 225 IPM. This caused a step change from
above and below 225 IPM, which was noticeable at the arc.
�[0013] Accordingly, it is desirable that a welding power supply and wire feeder include a controller that allows the user
to adjust the arc width using a single knob, suck that more five or more welding parameters, preferably including arc
voltage, are adjusted to obtain a desired arc width, while maintaining one or more other characteristics of the arc,
preferably including arc length.

SUMMARY OF THE PRESENT INVENTION

�[0014] According to the invention, the welding power supply is defined in claim 1. The power supply includes a power
circuit that provides a welding output characterized by a plurality of welding output parameters, and the power circuit
receives at least one control input. A controller provides control signals to the power circuit. The controller receives user
inputs for arc width and wire feed speed. The controller has an arc width control module that provides control signals
that adjust one or more welding output parameters. The adjustment has a gain responsive to the wire feed speed input,
such that there are at least three gains over a range of possible wire feed speeds.
�[0015] According to a further aspect of the invention a welding power supply (300) according to claim 1,
wherein the welding output of the power circuit (304) has at least five output parameters; and wherein the controller
(302) has at least five welding parameter adjustment outputs that are responsive to the wire feed speed input and the
arc-�width control input the welding power supply with arc- �width control includes a power circuit that provides a welding
output characterized by at least five welding output parameters, and the power circuit receives at least one control input.
A controller provides control signals to the power circuit. The controller receives user inputs for arc width and wire feed
speed. The controller has an arc width control module that provides control signals that adjust at least five welding output
parameters in response to the wire feed speed input and the arc-�width control input.
�[0016] The adjustment gain varies over the entire range of possible wire feed speeds in accordance with one embod-
iment of the invention.
�[0017] The adjustment gains have at least three taught points for a given wire feed speed in other embodiments, and
the gains may be interpolated between the at least three taught points.
�[0018] The plurality of welding output parameters include peak amps, background amps, pulse width, frequency,
adaptive voltage, ramp up and ramp down, and the adjustment includes adjustments for at least three, five, six or more
of the parameters in other embodiments.
�[0019] Other principal features and advantages of the invention will become apparent to those skilled in the art upon
review of the following drawings, the detailed description and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0020]

Figure 1 is a waveform of a typical welding output for a pulsed arc welding process such as that used in the present
invention;
Figure 2 is a flow chart of a program or a subroutine used to implement one embodiment of the present invention; and
Figure 3 is a block diagram of the preferred embodiment of the present invention.

�[0021] Before explaining at least one embodiment of the invention in detail it is to be understood that the invention is
not limited in its application to the details of construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is capable of other embodiments or of being practiced or carried
out in various ways. Also, it is to be understood that the phraseology and terminology employed herein is for the purpose
of description and should not be regarded as limiting. Like reference numerals are used to indicate like components.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

�[0022] While the present invention will be illustrated with reference to a particular implementation and a particular flow
chart for use with a particular power supply and wire feeder, it should be understood at the outset that the invention may
also be employed with other flow charts, routines, values, limits, parameters, and equipment.
�[0023] The invention generally includes adjusting welding parameters with a single input (i.e. a single arc width control
input) that controls arc width without adversely affecting other arc characteristics, such as arc length, i.e., arc width
control. (Power and/or deposition rate do not change in alternative embodiments.) For example,� in the preferred em-
bodiment a single digital input (such as a digital input panel, digital knob, keyboard, analog knob, sliding switch, etc) on
the controller allows the user to select between an arc width adjustment of 0 and 50. An arc width setting of 25 is no arc
width adjustment, an arc width setting of 0 provides the maximum arc width, and an arc width adjustment of 50 is the
minimum arc width in the preferred embodiment. No adjustment is having the parameters be as they were in the original
program, which is typically best for flat, horizontal, welding.
�[0024] The preferred embodiment uses a wire feeder design similar to the Miller S64M™ wire feeder, and a power
supply design similar to the Miller XMT304™ power supply, but packaged in a single housing, or the MM251™ or a
system such as that described in US Patent 6,107,602. The preferred wire feeder includes a digital controller, which
includes a microprocessor and a memory. The controller, as described above, sets welding parameters according to
factory set, or in an alternative embodiment, user-�set, programs. Alternative embodiments provide that the controller is
part of the power supply, or in a separate housing. The controller also receives as a user set input the arc width adjustment
knob (or other input device) setting in the preferred embodiment. A user set input can be from an individual or an
automated system. This input is used to scale (i.e. change from the previous setting) the program welding parameter
settings, as detailed below, to adjust the arc width from a minimum to a maximum. The knob setting is stored with the
other weld parameter settings in any user- �created programs.
�[0025] The arc width adjustment is made by adjusting five or more welding parameters simultaneously, such that other
characteristics of the arc, such as arc length, are minimally affected. The inventor has determined various percentage
adjustments of these parameters which is believed to adequately satisfy these objectives given the equipment used in
the preferred embodiment, but other adjustments may be made, and the invention is not limited to the specific adjustments
detailed below.
�[0026] Referring now to Figure 1 a typical wave form of a pulse spray welding process is shown. The wave form
includes a background amperage level BA and peak amperage level of PA, pulse width PW and period (1/f or 1/frequency).
Also shown is the ramp up from background to peak and ramp down from peak to background. Output voltage is not
shown, and is generally held constant for a constant arc length, or is adaptively controlled (such as by known adaptive
voltage control, which can use peak voltage). Adaptive control, in at least one known scheme, works by modulating the
pulse frequency to produce a desired arc voltage, and thus a desired arc length.
�[0027] Five welding parameters: peak amps, background amps, pulse width, frequency and adaptive voltage (arc
length) are adjusted according to the preferred embodiment of the present invention (or six, seven or more are adjusted
according to one alternative) such that when the user adjusts the arc width one or more other arc characteristics are not
changed or adversely affected
�[0028] For example, a decrease in arc width is obtained by increasing frequency. If only the frequency is changed,
the arc length will increase. The present invention also adjusts background amps and pulse width, peak amps, and
adaptive voltage/arc length. The magnitudes of the changes are selected to offset the increase in arc length caused by
the frequency increase, resulting in a no, or little, net change in arc length. Adjusting adaptive arc voltage/�length control
in the present invention can be implemented by adjusting both the nominal frequency (the frequency without adaptive
voltage control), and adjusting the frequency modulation (i.e., adaptive voltage) of the adjusted nominal frequency.
�[0029] Each of the parameters are set by a program (a factory program or user-�defined program) implemented by the
wire feeder microprocessor (or analog control circuitry in an alternative embodiment). The preferred embodiment adjusts
those parameters as set forth below. The specific adjustments of the preferred embodiment were determined using
empirical data, and may be different in different alternatives. Thus, a decreased background amps, and a decreased
pulse width. Proper adjustment of these parameters will also result in a relatively unchanged arc length. This is especially
useful when welding in physically inconvenient positions.
�[0030] Figure 2 is a flow chart showing a routine which implements one embodiment of the present invention. The
flow chart is implemented with a routine in the controller for the wire feeder. The routine may be accessed on an ongoing
basis, or when the welding process is initiated. The user-�selected arc control is determined in a box 201. This is the
input used to scale the welding parameters to change the arc width, without adversely affecting one or more other arc
characteristics. The preferred embodiment uses a scalar value of between 0 and 50 for the are width setting, for the
adjustments that provide the widest and narrowest arc width. A setting of 25 provides no adjustment to the arc width.
�[0031] The controller has a number of taught points. Preferably, separate taught points are provided for a number of
different common materials, wire size and gas type. Pulse welding systems have various programs for common materials.
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According to the preferred embodiment taught points are provided for some or all of these programs, such as for 0.035
steel, 0.045 steel, 0.035 A1 4043, 0.047 A14043, 0.035 A15356, 0.047 A1 5356, 0.035 stainless and 0.045 stainless.
�[0032] Taught points for a given material are provided for a number of wire feed speeds, and for at least 3 arc width
settings in the preferred embodiment. (Taught point refers to setting parameters for one arc width setting at one wire
feed speed). For example, in the preferred embodiment there are 8 wire feed speeds having three arc width taught
points each, for a total of 24 taught points, for 0.035 steel. The arc width settings for which taught points are provided
are 0, 25 and 50. It should be noted that the taught point of 25 corresponds to no adjustment for arc width. Therefore 8
of the 24 taught points are no adjustment. Each taught point has a gain for each parameter being adjusted. Thus, in the
preferred embodiment each taught point has 5 gains stored in memory. Each gain is used to change, by a percentage,
the nominal settings for its respective parameter. Gains are interpolated between arc width settings and between wire
feed speed settings. The tables below show taught points for 0.045 stainless steel at an arc width setting of 0 and 50.
The data is percentage change of various parameters, and since an arc width setting of 25 corresponds to no arc width
adjustment, all gains are zero for the taught points for an arc width setting of 25. Gain, as used herein in conjunction
with arc width control, refers to changing the nominal setting of an output parameter in response to an arc width setting.�

�[0033] The number of taught points is chosen to provide a smooth change over both arc widths and wire feed speeds.
The gain, or data, for each taught point was empirically determined by observing the arc. Other taught points are obtained
in a similar manner. The specific gains shown above are subjective and other gains may be adequate as well. Imple-
mentation of this invention is properly done by empirically determining gains for the particular system used to implement
this invention.
�[0034] Referring again to Figure 2, after determining the arc width setting, the peak amps are adjusted 202 and the
background amps are adjusted at 205. The frequency is adjusted at 206 and the pulse width is adjusted at 208. The
adaptive voltage (frequency modulation in the preferred embodiment) is adjusted at 210, and in various embodiments
the ramp up and ramp down are adjusted at 212. The ramp up and ramp down are not adjusted in the preferred
embodiment. The adjustments are made for the given wire feed speed, and the gain or new weld parameters are

ARC WIDTH SETTING = 0

wfs Adapt V Peak Amp Back Amp Freq Pw

50 0.0 -�11.3 20.0 -�21.9 35.0

100 - �1.8 -�12.7 22.2 -�10.3 23.5

125 - �6.2 - �9.1 20.0 -�19.0 35.3

175 1.0 -�8.1 18.5 -�22.6 37.5

225 3.3 -�4.4 20.0 -�23.1 38.1

325 3.3 -�8.6 17.8 -�22.7 36.4

425 0.0 -�6.9 45.5 -�24.5 40.4

500 0.9 -�6.7 16.7 -�22.1 36.0

ARC WIDTH SETTING = 50

wfs Adapt V Peak A Back A Freq Pw

50 -�9.1 21.0 - �20.0 12.5 - �27.5

100 - �8.9 19.7 - �16.7 11.8 -�30.0

125 - �4.1 21.2 - �32.0 22.8 -�23.7

175 - �9.5 22.4 - �47.7 24.5 -�27.5

225 - �11.6 32.9 -�62.7 34.6 -�34.3

325 - �12.9 30.0 -�66.7 36.9 -�36.4

425 - �12.5 30.6 -�68.2 17.0 -�36.2

500 - �12.3 26.7 -�70.0 26.8 -�38.0
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interpolated from both arc width setting and wire feed speed.
�[0035] The actual code used to implement the invention need not be described, since any number of routines can
accomplish the interpolations. It is a linear interpolation in the preferred embodiment, but other interpolations are also
contemplated.� By interpolating over wire feed speeds the gains vary over the entire range (between the max and min
wire feed speeds) of possible wire feed speeds.
�[0036] While there are many ways of determining output parameters in accordance with this invention, the following
examples show one manner of doing so. Using the tables above for 0.045 stainless steel, and looking at background
amps, if the set points are a WFS (wire feed speed) of 425 inches per minute (IPM) and an arc width setting of 12, the
percentage may be interpolated to be (12)�/ �25)�*45.5= 21.8. Thus, background amps are adjusted upward by 21.8 percent
for an arc width setting of 12 at a WFS of 425.
�[0037] When the WFS is between taught wire feed speed points, then another interpolation is performed. For example,
given a WFS of 400 IPM and an arc width setting of 12, in addition to the calculation above, the adjustment may be
calculated at a WFS of 325 and an arc width of 12, or (12/25)�*17.8 = 8.5 percentage adjustment. Then, the adjustment
is interpolated between the two speeds, (400-325/ �(425-325) �*�(21.8-8.5)�+8.5 = 18.5% upward adjustment..
�[0038] Another way of preforming the interpolation, is to first interpolate between wire feed speeds, and then between
arc width settings. For the settings above (WFS of 400, arc width of 12), the interpolation between WFS = 425 and WFS
= 325 for an arc width of 0 gives (400-325) �/ �(425-325)�*�(45.5-17.8) + 17.8 = 38.6. Then interpolating to an arc width setting
of 12, the result is (12/25)�*38.6 = 18.5
�[0039] It may be seen that either manner yields the same result. Other types of interpolation will provide different
results, and many routines may be used to perform the calculations.
�[0040] Referring now to Figure 3, a block diagram of a welding system 300 made in accordance with the preferred
embodiment includes a controller 302, a wire feeder 303 and a power source 304 that cooperate to provide an arc 306.
Controller 302 receives two user inputs, one for wire feed speed and one for arc width. These inputs are provided to an
arc width control module 307 which adjusts output parameters using a welding parameter adjustment output, as set
forth above to control the arc width in response to the arc width setting. Controller, as used herein, includes digital and
analog circuitry, discrete or integrated circuitry, microprocessors, DSPs, etc., and software, hardware and firmware,
located on one or more boards, used to control a device such as a power supply or power source. Module, as used
herein, includes software and/or hardware that cooperates to perform one or more tasks, and can include digital com-
mands, power circuitry, networking hardware, etc.
�[0041] Controller 302 provides control outputs which are a control inputs to power source 304 in response to the
program therein, as adjusted by the arc control module. Power source, or source of power, as used herein, includes the
power circuitry such as rectifiers, switches, transformers, SCRs, etc. that process and provide the output power. Control
input, as used herein, includes an input used to control a power supply, such as a set point, gate signals, phase control
signals, etc. Control output, as used herein, includes an output used to control a circuit, such as a setpoint, switch signals,
gate signals, phase control signals, etc.
�[0042] Numerous modifications may be made to the present invention which still fall within the intended scope hereof.
Thus, it should be apparent that there has been provided in accordance with the present invention an apparatus for
controlling a welding process that fully satisfies the objectives and advantages set forth above. Although the invention
has been described in conjunction with specific embodiments thereof, it is evident that many alternatives, modifications
and variations will be apparent to those skilled in the art. Accordingly, it is intended to embrace all such alternatives,
modifications and variations that fall within the scope of the appended claims.

Claims

1. A welding power supply (300) having an arc-�width control comprising: �

a power circuit (304) having a welding output and at least one control input,�
wherein the welding output is characterized by a plurality of output welding parameters; and
a controller (302), having at least one control output, connected to the at least one control input of the power
circuit (304), and having a user adjustable arc- �width control input, �
characterized by
the controller (302) having further a user adjustable wire feed speed input, wherein the controller (302) includes
an arc width control module having as inputs the wire feed speed input and the arc width control input, and
having at least one welding parameter adjustment output, and wherein the at least one welding parameter
adjustment output has a gain responsive to the wire feed speed input, such that there are at least three gains
over a range of possible wire feed speeds.
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2. The welding power supply (300) of claim 1, wherein the at least one welding parameter adjustment output gain
varies over the entire range of possible wire feed speeds.

3. The welding power supply (300) of claim 1 or 2, wherein the at least one welding parameter adjustment output gains
have at least three taught points for a given wire feed speed.

4. The welding power supply (300) of claim 3, wherein the welding parameter adjustment output gains are interpolated
between the at least three taught points.

5. The welding power supply (300) of one of claims 1to 4, wherein the plurality of output welding parameters include
peak amps, background amps, pulse width, frequency, adaptive voltage, ramp up and ramp down, and the at least
one welding parameter adjustment includes adjustments for at least three of the plurality of output parameters.

6. The welding power supply (300) of claim 5, wherein the at least one welding parameter adjustment includes adjust-
ments for at least five of the plurality of output parameters.

7. The welding power supply (300) of claim 6, wherein the at least one welding parameter adjustment includes adjust-
ments for at least six of the plurality of output parameters.

8. A welding power supply (300) according to claim 1,
wherein the welding output of the power circuit (304) has at least five output parameters; and wherein the controller
(302) has at least five welding parameter adjustment outputs that are responsive to the wire feed speed input and
the arc-�width control input.

9. The welding power supply (300) of claim 8, wherein the at least five welding parameter adjustment outputs have
gains responsive to the wire feed speed input, wherein the gains vary over the entire range of possible wire feed
speeds.

10. The welding power supply (300) of claim 8 or 9 wherein the at least five welding parameter adjustment output gains
has at least three taught points for a given wire feed speed.

11. The welding power supply (300) of claim 10, wherein the at least five welding parameter adjustment output gains
are interpolated between the at least three taught points.

12. The welding power supply (300) of one of claims 9 to 11 wherein the at least five output parameters include peak
amps, background amps, pulse width, frequency, and adaptive voltage, and the at least five welding parameter
adjustment outputs includes adjustments for peak amps, background amps, pulse width, frequency, and adaptive
voltage.

Patentansprüche

1. Schweißenergiequelle (300) mit einer Lichtbogenbreitensteuerung, die Folgendes umfasst:�

einen Stromkreis (304) mit einem Schweißausgang und mindestens einem Steuereingang, wobei der
Schweißausgang durch mehrere Ausgangsschweißparameter gekennzeichnet ist; und
eine Steuerung (302) mit mindestens einem Steuerausgang, die mit dem mindestens einen Steuereingang des
Stromkreises (304) verbunden ist und einen vom Benutzer einstellbaren Lichtbogenbreitensteuereingang auf-
weist, �
dadurch gekennzeichnet, dass
die Steuerung (302) einen weiteren, vom Benutzer einstellbaren Drahtvorschubgeschwindigkeitseingang auf-
weist, wobei die Steuerung (302) ein Lichtbogenbreitensteuermodul enthält, das als Eingänge den Drahtvor-
schubgeschwindigkeitseingang und den Lichtbogenbreitensteuereingang aufweist, sowie mindestens einen
Schweißparametereinstellungsausgang, und wobei der mindestens eine Schweißparametereinstellungsaus-
gang eine Verstärkung aufweist, die auf die Drahtvorschubgeschwindigkeitseingabe reagiert, so dass es über
einen Bereich von möglichen Drahtvorschubgeschwindigkeiten mindestens drei Verstärkungen gibt.

2. Schweißenergiequelle (300) nach Anspruch 1, wobei die mindestens eine Schweißparametereinstellungsausgangs-
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verstärkung über den gesamten Bereich möglicher Drahtvorschubgeschwindigkeiten variiert.

3. Schweißenergiequelle (300) nach Anspruch 1 oder 2, wobei die mindestens eine Schweißparametereinstellungs-
ausgangsverstärkung mindestens drei gelehrte Punkte für eine gegebene Drahtvorschubgeschwindigkeit aufweist.

4. Schweißenergiequelle (300) nach Anspruch 3, wobei die Schweißparametereinstellungsausgangsverstärkungen
zwischen den mindestens drei gelehrten Punkten interpoliert werden.

5. Schweißenergiequelle (300) nach einem der Ansprüche 1 bis 4, wobei die mehreren Ausgangsschweißparameter
Spitzenstrom, Ruhestrom, Pulsbreite, Frequenz, adaptive Spannung, Anstieg und Abfallen umfassen und die min-
destens eine Schweißparametereinstellung Einstellungen für mindestens drei der mehreren Ausgangsparameter
umfasst.

6. Schweißenergiequelle (300) nach Anspruch 5, wobei die mindestens eine Schweißparametereinstellung Einstel-
lungen für mindestens fünf der mehreren Ausgangsparameter umfasst.

7. Schweißenergiequelle (300) nach Anspruch 6, wobei die mindestens eine Schweißparametereinstellung Einstel-
lungen für mindestens sechs der mehreren Ausgangsparameter umfasst.

8. Schweißenergiequelle (300) nach Anspruch 1, wobei der Schweißausgang des Stromkreises (304) mindestens fünf
Ausgangsparameter aufweist; und wobei die Steuerung (302) mindestens fünf Schweißparametereinstellungsaus-
gänge aufweist, die auf die Drahtvorschubgeschwindigkeitseingabe und die Lichtbogenbreitensteuereingabe rea-
gieren.

9. Schweißenergiequelle (300) nach Anspruch 8, wobei die mindestens fünf Schweißparametereinstellungsausgänge
Verstärkungen aufweisen, die auf die Drahtvorschubgeschwindigkeitseingabe reagieren, wobei die Verstärkungen
über den gesamten Bereich möglicher Drahtvorschubgeschwindigkeiten variieren.

10. Schweißenergiequelle (300) nach Anspruch 8 oder 9, wobei die mindestens fünf Schweißparametereinstellungs-
ausgangsverstärkungen mindestens drei gelehrte Punkte für eine gegebene Drahtvorschubgeschwindigkeit auf-
weisen.

11. Schweißenergiequelle (300) nach Anspruch 10, wobei die mindestens fünf Schweißparametereinstellungsaus-
gangsverstärkungen zwischen den mindestens drei gelehrten Punkten interpoliert werden.

12. Schweißenergiequelle (300) nach einem der Ansprüche 9 bis 11, wobei die mindestens fünf Ausgangsparameter
Spitzenstrom, Ruhestrom, Pulsbreite, Frequenz und adaptive Spannung umfassen und die mindestens fünf
Schweißparametereinstellungsausgänge Einstellungen für Spitzenstrom, Ruhestrom, Pulsbreite, Frequenz und ad-
aptive Spannung umfassen.

Revendications

1. Alimentation électrique de soudage (300) munie d’une commande de largeur d’arc comprenant :�

un circuit de puissance (304) muni d’une sortie soudage et d’au moins une entrée de commande, la sortie
soudage étant caractérisée par  une pluralité de paramètres de soudage de sortie ; et
un contrôleur (302) muni d’au moins une sortie de commande raccordée à l’au moins une entrée de commande
du circuit de puissance (304) et comprenant une entrée de commande de largeur d’arc réglable par l’utilisateur,�
caractérisée en ce que
le contrôleur (302) comprend en plus une entrée de vitesse d’acheminement du fil réglable par l’utilisateur, le
contrôleur (302) comprenant un module de commande de largeur d’arc ayant comme entrées l’entrée de vitesse
d’acheminement du fil et l’entrée de commande de largeur d’arc et comprenant au moins une sortie de réglage
des paramètres de soudage, l’au moins une sortie de réglage des paramètres de soudage ayant un gain
réagissant à l’entrée de vitesse d’acheminement du fil de sorte qu’il y ait au moins trois gains sur une gamme
de vitesses possibles d’acheminement du fil.

2. Alimentation électrique de soudage (300) selon la revendication 1, le gain de l’au moins une sortie de réglage des
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paramètres de soudage variant sur l’intégralité de la plage des vitesses possibles d’acheminement du fil.

3. Alimentation électrique de soudage (300) selon la revendication 1 ou 2, les gains de l’au moins une sortie de réglage
des paramètres de soudage ayant au moins trois points appris pour une vitesse donnée d’acheminement du fil.

4. Alimentation électrique de soudage (300) selon la revendication 3, les gains de la sortie de réglage des paramètres
de soudage étant interpolés entre les au moins trois points appris.

5. Alimentation électrique de soudage (300) selon l’une des revendications 1 à 4, la pluralité de paramètres de soudage
de sortie comprenant l’intensité de crête, l’intensité résiduelle, la largeur d’impulsion, la fréquence, la tension adap-
tative, la montée de rampe et la descente de rampe et l’au moins un réglage de paramètre de soudage comprenant
les réglages d’au moins trois parmi la pluralité de paramètres de sortie.

6. Alimentation électrique de soudage (300) selon la revendication 5, l’au moins un réglage de paramètre de soudage
comprenant les réglages d’au moins cinq paramètres de sortie parmi la pluralité.

7. Alimentation électrique de soudage (300) selon la revendication 6, l’au moins un réglage de paramètre de soudage
comprenant les réglages d’au moins six paramètres de sortie parmi la pluralité.

8. Alimentation électrique de soudage (300) selon la revendication 1, la sortie soudage du circuit de puissance (304)
ayant au moins cinq paramètres de sortie et le contrôleur (302) possèdant au moins cinq sorties de réglage des
paramètres de soudage qui réagissent à l’entrée de vitesse d’acheminement du fil et à l’entrée de commande de
largeur d’arc.

9. Alimentation électrique de soudage (300) selon la revendication 8, les au moins cinq sorties de réglage des para-
mètres de soudage ayant des gains réagissant à l’entrée de vitesse d’acheminement du fil, les gains variant sur
toute la gamme de vitesses possibles d’acheminement du fil.

10. Alimentation électrique de soudage (300) selon la revendication 8 ou 9, les gains des au moins cinq sorties de
réglage des paramètres de soudage ayant au moins trois points appris pour une vitesse donnée d’acheminement
du fil.

11. Alimentation électrique de soudage (300) selon la revendication 10, les gains des au moins cinq sorties de réglage
des paramètres de soudage étant interpolés entre les au moins trois points appris.

12. Alimentation électrique de soudage (300) selon l’une des revendications 9 à 11, les au moins cinq paramètres de
sortie comprenant l’intensité de crête, l’intensité résiduelle, la largeur d’impulsion, la fréquence et la tension adap-
tative et les au moins cinq sorties de réglage des paramètres de soudage comprenant les réglages de l’intensité
de crête, de l’intensité résiduelle, de la largeur d’impulsion, de la fréquence et de la tension adaptative.
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